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Abstract 
The way in which a robot is presented to children can 
have a profound effect on their perception of its 
capabilities. A Poppy Humanoid robot was introduced to 
43 children (aged 7-9) either as a robot that needed 
programming or as a member of the team which 
needed to learn. The children were asked to write down 
three actions they believed that the robot could 
complete. Thematic analysis was then used to 
categorise the data. When the robot was not 
humanised, 71% of the suggestions were about 
completing a physical action or sequence of actions and 
14% required the robot to exhibit intelligence or 
learning. When humanised, 39% of the actions were 
physical and 35% were categorised as intelligent. 
Introducing the robot as human captured emotional 
and appearance actions not otherwise present. 
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 Introduction 
Robots of all sorts are becoming increasingly prevalent 
within society. It is predicted that the number of 
industrial robots will have soon increased to 2.6 million 
[7] and the growth in humanoid robots will be around 
40% over the next 25 years with opportunities for such 
robots in defense, shopping and healthcare [8].  
One area where robots are increasingly utilised is 
education. Examples include robots supporting children 
in early years learning [3], support for children with 
autism [12] and the general integration of robots into 
the classroom [2]. This increased positioning of robots 
alongside children has stimulated the child-robot 
interaction (cHRI) research. 
This paper gives some insights on how children 
perceive robots whilst also contributing to the wider 
discussion about how children can effectively 
participate in robot design. It is intended that the 
findings help to inform the design of future empirical 
studies with robots and children. 
Related Work  
Child Robot Design 
Belpaeme [1] makes the observes that children have a 
different perception of robots to adults with a greater 
tendency to anthropomorphise and ascribe life-like 
characteristics to them.  
From a child–computer interaction perspective, the 
robotic design space has been described by Woods [14] 
as being concerned with 4 factors: 
• Appearance 
• Locomotion 
• Gender 
• Personality 
This schema refers to the robot from its most product-
like, through machine-like, agent-like and then human-
like characteristics.  Design studies of robots have, over 
time, followed this in the sense that earliest studies 
focused on how the robot might look, and more recent 
studies have considered the more humanlike 
properties.  
Some of the earliest work on children designing robots 
came from [4] in the PETS project where children 
worked in small design teams with adults and 
constructed physical prototypes that demonstrated how 
robots might look. In later work from the same group, 
the teams were reconfigured and proceeded to design 
some of the things the robot might do, moving from 
appearance to locomotion [10].   
Gender has been ‘designed into’ robots in several 
studies; in many cases this is where the robot has a 
humanoid form but some inanimate robots have also 
been assigned gender [13]. Determining if children are 
assigning a gender to their designs may be based on 
how the design looks, how it is dressed, named and 
presented, or it can be implied from the way the child 
addresses the robot [5]. Referring to robots as he or 
she, in English speaking contexts, might suggest the 
children are giving the robot a gender but in other 
languages (for example Welsh and French), where 
there either is no neutral pronoun or where objects can 
be masculine or feminine, such an interpretation could 
be flawed.  
 Designing personalities into robots is a more recent 
development in cHRI; most of the studies in this space 
are concerned with emotional design (not strictly 
studying personality) and this work is encouraged by 
the many studies that are looking at how robots can be 
assistive technologies for children [9, 12]. 
Philosophically, there are also questions to be asked 
about the extent to which children can, and should, 
participate in robot design. Iivari et al. [6] in their 
paper on working with children in schools in 
participatory design sessions ask questions about the 
way such studies are set up and they specifically 
question the extent to which children can contribute.  
This study examines how the way in which a robot is 
presented to children affects their perception of its 
capabilities. The following hypotheses were tested. 
H1: Introducing the robot as a robot would encourage 
participants to attribute predominantly physical actions 
to the robot. 
H2: Introducing the robot as human would encourage 
participants to attribute intelligence and emotional 
characteristics to the robot. 
Method 
Participants 
Forty-three children were recruited from two local 
primary schools and attended the University labs by 
school on two separate occasions over a two-week 
period. The first group consisted of 8 boys and 20 girls 
aged 8 to 9. The second group consisted of 9 boys and 
6 girls aged 7 to 8.  
Apparatus 
The robot used in the study was a Poppy Humanoid 3D 
printed humanoid robot designed to be used by 
educators, artists and scientists in a variety of medium. 
[11].   In the study the robot was not switched on but 
presented to the children sitting in a compliant state. 
Two almost identical worksheets were prepared for the 
children to use in the data gathering activity.  These 
were used to gather the ideas from the children as well 
as to provide a space for drawings of the robot.  The 
worksheets differed only in how they referred to the 
robot as ‘humanoid’ or ‘robot’. 
Procedure 
Before the study, consent was obtained from the 
children’s parents. Additionally, the children were given 
the opportunity to opt out at any point. 
On arrival at the labs, the pupils were split into groups 
of between 3 and 6 children by their accompanying 
teachers and they subsequently attended the session in 
these groups.  On entering the room each group was 
introduced to the Poppy Humanoid in one of two ways. 
Either the robot was humanised and introduced as a 
member of the team (humanised condition) or the 
robot was introduced as a robot which required 
programming (robot condition). In the first case the 
children were asked to write down three things Poppy 
could learn to do. The researcher referred to the robot 
as she or Poppy. In the second case the Poppy was 
referred to as a robot which required programming and 
in this case the children were asked to write down three 
things the robot could be programmed to do. In both 
cases the children were asked to draw a picture of the 
robot doing one of the things they had written down.  
 
Figure 1: Poppy Humanoid 
Robot [10] 
 Each group spent approximately twenty minutes on the 
task. After the researcher introduced the robot the 
children were given time to interact with it before 
completing one of the worksheets. The researcher 
interacted with the children whilst they completed the 
worksheet and notes were made on comments the 
children made whilst completing the task. Twenty-two 
children completed the humanised worksheet and 
twenty-one children completed the robot worksheet. 
Results 
Thematic analysis was employed to analyse and define 
themes or action categories from the children’s 
suggestions. Where an action did not fit into an existing 
category a new action category was created. For each 
action category created a definition was produced along 
with two examples to ensure that suggestions were 
categorised correctly (Table 1).  
The actions the children suggested were placed into the 
appropriate category and a count taken. See Table 2. 
Action Category Robot Introduced As 
Human Robot 
Action Focussed  32 74 
Emotional  6 0 
Intelligence and 
Learning  
29 14 
Assistive (A 12 15 
Organic  1 1 
Appearance 3 0 
Totals 83 104 
Table 2: Count of Actions by Category 
83 individual ideas were generated for the human 
presentation and 104 for the robot presentation 
totalling 187 suggestions provided by the children. 
Where the Poppy Humanoid was presented as human 
39% of the actions the children generated were classed 
as Action Focused, 35% were categorised as 
Intelligence and Learning and 14% as Assistive. Where 
the Poppy Humanoid was presented as a robot 71% of 
the actions generated were Action Focused, 14% 
Intelligence and Learning and 14% Assistive. The 
Emotional and Appearance categories were unique to 
the human presentation. The Organic category had 1 
suggestion per presentation. 
Data Trends 
The first three actions suggested by each child were 
organized into action categories in the order they were 
suggested.  
Graphs were then produced to identify trends in the 
data. Figure 2 suggests that the children were more 
likely to select an action categorised as requiring 
intelligence and learning as their first choice when the 
robot was introduced using the human condition. When 
the robot was introduced using the robot condition the 
children were more likely to suggest an action 
categorised as action focussed. This adds further 
support to both hypotheses. 
How the Children Referred to the Robot 
Table 3 shows the terms the children used to refer to 
the robot and indicates that children were more likely 
to attribute gender to the robot when it had been 
presented using the human condition. Most of the 
children who ascribed gender to the robot referred to it 
as she rather than he. This is unsurprising as both the 
Action 
Category 
Description 
Action 
Focused 
Completion of a 
physical action 
or sequence of 
actions such as 
walking or 
playing football. 
Emotional Exhibiting 
feelings towards 
self or others 
such as being 
happy or 
friendly. 
Intelligence 
and 
Learning 
Able to initiate 
or modify 
actions in the 
light of ongoing 
events such as 
driving a car or 
learning a 
language. 
Assistive Give help or 
support to carry 
out an action or 
task such as 
cleaning or 
helping with 
homework 
Organic Performing an 
action 
performed solely 
by a living entity 
such as 
breathing or 
dying. 
Appearance Make changes to 
physical features 
such as applying 
makeup or doing 
hair. 
Table 1: Action Categories 
 
 researcher and humanised worksheet referred to Poppy 
as she. Poppy is also considered a female name in 
western society. 
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Human 1 8 2 11 0 22 
Robot 2 2 3 13 1 21 
Table 3: How the Children Referred to the Robot 
Two action categories (see Figure 3), emotional and 
appearance were only captured when the Poppy 
Humanoid was presented as human. The remaining 
action categories were common to both groups. The 
presence of these additional categories is indicative 
that children’s perceptions are influenced by the 
introductory method employed. 
 
Figure 3: Unique Action Categories when the Robot is 
Presented as Human 
Discussion 
The findings from the study suggest that the initial 
hypotheses presented are correct. When the robot was 
introduced using the robot condition, 71% of 
suggestions the children made were categorised as 
requiring completion of a physical action. Only 14% of 
children suggesting an action that required intelligence 
and learning and there were 0 suggestions in the 
emotional category. When the robot was introduced 
using the human condition, the number of suggestions 
for a physical action fell to 39% whilst suggestions for 
actions requiring intelligence and learning increased to 
35% with 7% of suggestions categorised as emotional.   
It was unsurprising that the use of a humanoid robot 
elicited suggestions for physical actions associated with 
human behaviour. The physical design of the robot 
provides clues to its persona and colours the child’s 
perceptions of what it can achieve. This in conjunction 
with the child’s personal experience produced a rich 
range of suggested activities. A child who had to use a 
wheelchair suggested the robot could help people in 
wheelchairs whilst children who enjoyed gymnastics 
suggested gymnastic related activities. 
Conclusion 
The main findings from this paper are that when 
introducing a robot to children in a design session, the 
way the robot is introduced will have an impact on what 
the children offer in terms of requirements or ideas. 
With class sized studies, children working in groups, 
and the possibility that they might ‘copy’ or ‘share’ 
ideas is not likely to have much of an impact on the 
ideas or requirements generated. 
 
 
Figure 2: Action categories 
by order of choice 
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Limitations & Future 
Work 
The findings have limitations. 
The number of participants is 
small and a larger sample 
would add weight to the 
findings. The study highlights 
global trends and further 
work is required to identify 
the root causes of the trend. 
It is assumed that the 
participants attributed 
characteristics to the robot 
based on the researchers’ 
actions however the 
participants’ views were not 
established prior to the 
study.  
Further work will include a 
replication of the study with 
older children. We also plan 
to assess whether replacing 
the humanoid robot with a 
non-humanoid robot will 
affect the hypotheses. 
     
 
 
